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Abstract — Starting from the known 5~formyl-1,3~dimethyluracils
{1a,b) some novel derivatives having a great biological interest
have been synthesized. The constitutions of the products cbtained

were established based on spectral data,

The biclogical activities of pyrimidines containing acyl and/or olefinic functions
at position-5 have stimulated considerable research in this field?-%. Continuing

our work on the synthesis of uracils of potential biological activity?!, we report
here some reactions of 5-formyl-1,3~dimethyluracils to new derivatives and the syn-
thesis of several, ctherwise hardly accessible new 2,4, 7-trioxopyrido[2,3-d]pyrim-
idines. It has been reported that the recation of la with phenyl- or methylhydrazine
yielded the Schiff's bases which updn heating gave N-gsubstituted pyrazolo[3,4-d]-
pyrimidines®, We have extended this reaction to (6-chloro-3-pyridazinyl)-hydrazine
2 in order to investigate the influences of the hetercaromatic ring and the adja-
cent ring N-atoms on the stability of the intermediate as well as on the formation
of pyrazeolol[3,4~dlpyrimidine derivative. Thus, 1a condensed with 2 to afford the
arylidene derivative 3, which reacted smoothly with aquecus methylamine to give 4.
In contrast to the behaviour of the phenyl analogue, the iInftramolecular cyclization
tendency of 3 was considerably low due to the -I effect of the 3~pyridazinyl ring:
only the thermal reaction at 180°C of 3 afforded 5 in moderate yield, while the cy-
clization was unsuccessful in ethanol in the presence of equimolar amounts of tri-
ethylamine. On the basis of spectral data the formation of the theoretically also
possible tricycle 6 could be ruled out. The E-3-(5-uracilyl)acrylic acid derivatives

7a,b were synthesized by Wittig or Knoevenagel-Doebner reaction, respectively.

An investigation was undertaken to explore the potential utility of the reactions
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of some nucleophiles with 73 as a route for the synthesis of fused ring systems.

It has been found that under kinetic control primary aliphatic amines or ammonia
react with 7a to yield 8a-c. Upcn heating of B8a,b in triethylamine in the presence
of catalytic amount of 1,5-diazabicyclo{4.3.0lncon-5-ene [(DBN), the novel 2,4,7-tri-

oxopyridol[2,3-dlpyrimidines %a,b were obtained in high yield.

Since the alkylation of 1,3-dimethyl-2,4,7~trioxopyrido[2,3-d]lpyrimidine 10° with
butyl bromide {or icdide) leads to the formation of the 7-butoxy derivative 11, our
method provides a simple and efficient approach to the synthesis of the potentially

biological active 8-substituted 2,4,7-trioxcpyride[2,3-d]pyrimidines.
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In contrast to the behavicur of 8a toward the triethylamine/DBN system, it reacted
in Dowthern®A at 200°C to the desalkylated derivative 12, presumably vig two con-

secutive sigmatropic 1,5-H shifts:

0
I
Dowtherm H3C_N/iB:CH2CH2COOC2H5
§a -
= 200°C 07N NH2
CH
> 12
The constitution of 12 was established based on spectral data. Thus, in the 'H NMR

spectrum the absence of an AB quartet being characteristic for
and the lack of the butyl protons, as well as the presence of

tons pointed unampigously to the comstitution of 12. Moreover,

the olefinic protons
-{CH_;}2- and NHzpro-

also IR, M5, and 13C

NMR® data were of further evidence for this structural proposal. Now, the behaviour
of several other mono- and bifunctional nucleophiles towards 7a as well as the mech-
anism of formation of 12 is under investigation. Work in progress together with the

full preparative details will be published elsewhere’®.
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Table 1. List og compounds 3-5, 7a,b, 8a-c, %a,b, 11, and ;£+
Comp. Solvent of M p [°C] Yield Molecular Formula
Cryst. (%1
3 ethancol 224-225 90 Cq11H10Cl2Ne02
4 ethanci 313314 84 C12H44C1N502
2 ethanot 269-270 41 C4qHoCINgO2
Ja ethanol 174=-175 12 C414H43CIN204
b ethanol| T 28i-282 78 CoH 10N20y
ga i—propanoli 118-119 54 CasH22aN304
8 i-propancl 170-171 54 Cq2H19Ns04
B ethanol 237-238 61 Cy4H1sNaDq
9a ether 99-100 80 CaaH17N30a
9b ethanol 205-210 56 CaoH14N303
;; i—-propanot 91-92 68 Cq3Hq17N202
42 i-propanol 163-164 48 Ca4H17Na0y
+Sa'l'isfac‘l'ory elemental analyses (C,H,N) and MS data were obtained
for all the newly synthesized compounds.
Table 2. IR and 'H NMR data of compounds 3-5, 7a,b, Ba-c, %a,b,11, and 12
Comp. IR (KBr, [em—1]) "H NMR ([DglDMSC, & [ppml)
3 1715 (CCJ, 1670 (CO}, 1615 (C=C); 3,22 (s, 3H, 1=-N-CH3), 3.53 (s, 3H, 3-N-CHs}, 7.47 (d,
(J=10 Hz), H, 4'-CH), 7.63 (4 (10), 1H, 5'-CH), B.16
(s, 1H, CH=N), 11.7 (s, 1H, NH);
4 3205 (NH), 1695 (CO), 1660 (CO)Y, 3,12 (d (6), 3H, NH§§3)+, 3.16 (s, 3H, 1=N=CHs)*, 3.33
1615 (C=C); (s, 3H, 3-N-CHa}", 7.74 (d (10, H, 4'-CH), 7.56 (d
7 7 (10), 1H, 5'-CH), 8.42 (s, 1H, CH=N), 9.3 (broad, 1H,
NH-CH3), 11.35 (s, TH, N-NH);
5 1720 (CQ), 1665 (CO), 1615 (C=C); 3.24 (s, 3H, 1-N-CHs}, 3.47 (s, 3H, 3-N-CHs), 8.18 {d,
(9}, W, 4'-CH), 8.29 (4 (9, IH, 5'-CH), 9.33 (s, IH,
CH=N);
Ja 1715 (€O, 1710 (ester CO)*, 1670 1.22 (t+ (7.5), 3H, 1i-CH), 3.22 (s, 3H, 1-N-CHa}, 3.57

(CO), 1295, 1175 (C-03; (s, 3, 3-N-CHa}, 4.17 (q, 2H, 10-CH), 7.10 (d (163, 1H,

8-CH}, 7.58 (d (17}, 1H, 7-CH};
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Table 2. — Continued

Comp. IR(KBr, [cm—1]) "H NMR ([Dg]DM30, § [ppml]

7o 1730 (CO), 1695 (CO), 1645 (C=C);  3.00 (s, 3H, 1-N-CHs), 3.16 (s, 3H, 3-N-CHa); 6.56 (d,
(16), 1H, B=CH), 7.11 (d (16), 1H, 7-CH), 8.13 (s, H,
6-CH};

8a 3345 (NH), 1705 (CO), 1675 (CO);  0.87 (¥ (6.5), 3H, CHa(Bu)), 1.22 (t (7}, 3H, CCHaCHs
(Bu))*, 1.4 (m, 2H, CHaCH3 (Bu))', 1.7 (m, 2H,NHCHzCHz-),
3.16 {5, 3H, 1-N-CHa}, 3.3 (m, 2H, NHCHz)®, 3.33 (s, 3H,
3-N-CH3)°, 4.11 (q, 2H, OCHz), 6.73 (d (151, 1H, 8-CH},
7.50 (d (15}, 1H, 7-CH);

8b 3360 (NH), 1705 (CO); 1,21 (+ (7), 3, CHzCHs), 3.00 (d, 3H, NHCHa), 3.16
(s, 3H, 1-N-CHa), 3.36 {s, 3H, 3-N-CHs), 4.12 (q, ZH,
CHaCHa), 6.69 (d (15), 1H, 8-CH), 7.00 (broad, IH, NH),
7.62 (d (15), H, 7-CH);

Bc 3380, 3250 (NH), 1690 (CO), 1670  1.22 (f (7), 3, CHaCHa), 3.14 (s, 3H, 1-N-CHa), 3.36

(coy; (s, 3H, 3-N-CHa), 4.13 (g, 2H, CHaCHa), 6.96 (d (15),
H, 8-CH), 7.67 (d (15}, 1H, 7-CH);

93 1715 (CO), 1665 (CO); 0.84 (t (73, 34, CHaCHa}, 1,32 (sx, 2H, CHaCHa), 1.68
(qui, 2H, NCRKaCHa=), 3.22 (s, 3H, 1-N-CHa), 3.50 (s,
3H, 3-N-CHa), 4.16 (+ {7.5), 2H, N-CHz-), 6.29 (g (9),
H, 6-CH}, 7.85 (d (9), IH, 5-CH);

9" 1715 (COY, 1660 (CO); 3.38 (s, ¥, 3N-CH3), 3.57 {s, 3, [-N-CHa), 3.59 (s,
3H, 8-N-CHa), 6.37 {d (9), IH, 6-CH), 7.95 (d {9), 'H,
5-CH);

11" 1710 (CO), 1665 (CO3; 0.98 (t (7), 3H, CHaCHa), 1.44 {m, 2H, CHzCHa), 1.80
(m, 2H, O-CHCHa=), 3.46 (s, 3H, 1-N=CHa), 3.67 (s, 3H,
3-N-CHa), 4.44 (t, 2H, -0-CHz=), 6.58 (d {(9), 1H, 6-CH),
8.29 (d (9}, 14, 5-CH);

127 3340, 3360 (NH), 1705 (CO), 1.24 (+ (7), 3, 11-CH), 2.63 (s, 4H, 7,8-CH), 3.32 (s,

1680 (CO); 3H, 1-N-CHa), 3.44 (s, 3H, 3-N-CHz), 4.10 (g, 2H, 10-CH),
5.32 (s, 2H, NHgz);
+,0

superimposed signals

++

*H NMR spectrum in CDCla solution.
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